Abstract -Few studies have investigated the association between leisure-time physical activity and long-term medication use in Brazilian populations, especially those of low socioeconomic status. The objective of this study was to analyze the association between the need for long-term medication and leisure-time physical activity in adults from the Ermelino Matarazzo district, a low-income region in São Paulo, Brazil. A population-based cross-sectional study was conducted in 2007 and involved 890 subjects aged 18 years or older. Data regarding the need for long-term medication and types of medications used were collected using a questionnaire. Leisure-time physical activity was measured using the long version of the International Physical Activity Questionnaire. Descriptive analysis, chi-square test, and simple and multiple binary and multinomial logistic regression analysis were used. Among the subjects studied, 29.2% reported the need for long-term medication and 10% required at least two different types of medications. After adjustment for gender, age, education level and Body Mass Index, subjects who did not perform at least 150 min/week of leisure-time physical activity presented 2.78 (95% confidence interval -95%CI: 1.45; 5.30) and 4.69 (95%CI: 1.90; 11.53) times the odds of requiring long-term medication and two or more types of medications rather than none, respectively, than those who did. Broader discussion of the interaction between medication, leisure-time physical activity and social and economic aspects is needed to reduce inequalities and to improve the health of individuals of low socioeconomic status. 45; 5, 30) e 4,69 (IC95%: 1,90; 11, 53) 
INTRODUCTION
There is no doubt that the advances in pharmacological therapy had an important impact on the reduction in morbidity and the increase in longevity throughout the 20 th century and at the beginning of the 21 st century. On the other hand, although Brazil is one of the few countries where citizens are entitled to free access to different essential medicines, studies have shown that the prevalence of medication use in the country is higher than that desired across all population strata 1 . This scenario is a matter of concern especially among individuals of low socioeconomic status, since expenses with medicines account for most of their private health expenditure. Furthermore, medication spending as a share of total expenditure on health is inversely proportional to income 2 . This scenario tends to increase health inequalities, with consequent health and even greater socioeconomic risks for poorer families 3 . On the other hand, some studies suggest that an increase in physical activity levels of the population can reduce medication use and spending [4] [5] [6] . In this respect, physical activity in the leisure domain may be particularly interesting. In addition to its physiological benefits (which are largely independent of the domain itself), leisure-time physical activity can influence health status in other manners, since it is related to pleasure and physical, social and psychological well-being and is not a compulsory activity. However, in Brazil few studies have investigated the association of physical activity with medication use 7, 8 . Even fewer data are available for lower socioeconomic strata, which are more vulnerable to health problems and could benefit more markedly from programs encouraging physical activity 9 and promoting health 10 . Therefore, the objective of the present study was to evaluate the association between the need for long-term medication and leisure-time physical activity in adults from the Ermelino Matarazzo district, a low-income region in the municipality of São Paulo, Brazil.
METHODOLOGICAL PROCEDURES
A population-based, cross-sectional study was conducted in 2007 in the Ermelino Matarazzo district, Eastern part of the municipality of São Paulo, the most populated part of the city, with more than 30% of the 11 million inhabitants of São Paulo living in this region. The Ermelino Matarazzo district has about 114,000 inhabitants and a population density of 13,059 inhabitants per km 2 (<http://www.prefeitura.sp.gov.br/cidade/secretarias/ subprefeituras/subprefeituras/dados_demograficos/index.php?p=12758>). This region grew in a disorderly fashion between the 1960s and 1970s and today faces various social problems. While the Human Development Index (HDI) of São Paulo is 0.841, the mean HDI of the Eastern districts is 0.790 and the Ermelino Matarazzo district occupies the 72 nd position considering the HDI of the 96 districts of the city.
The sample of this study consisted of subjects participating in the study entitled "Physical activity and its relationship with the environment in the adult population of the Ermelino Matarazzo district, Eastern part of the municipality of São Paulo". This study was a home-based epidemiological survey involving a representative sample of adults living for at least 6 months in the Ermelino Matarazzo district.
In view of the objectives of the study (i.e., to evaluate the association of environmental variables with leisure-time and transport-related physical activity), the sample size was calculated separately for adults (18 to 59 years) and older adults (≥60 years) considering the following parameters: 15% of subjects of the municipality who did not perform 150 min/week of physical activity in the leisure and transport domains (data obtained from the ISA-Capital survey 11 ); a sampling error of 5 percent points for adults and of 6.5 percent points for older adults; 95% confidence interval (95%CI), and a design effect of 2.6 (estimated based on the ISA-Capital survey 11 ). Thus, at least 510 adults and 300 older adults (a total of 810 subjects) would be necessary.
The sampling process consisted of three phases. First, 35 out of 143 census sectors existing in the district were selected at random, which were proportionally distributed according to the average education level of the head of the household. Next, households were randomly selected among the selected sectors at a number proportional to the size of each census sector. Finally, the adults and older adults of each selected household were randomly selected and 890 interviews were performed. Further details of the sampling process have been published elsewhere 12, 13 . All subjects responded to a questionnaire applied by face-to-face interview. The interview procedures were standardized and the interviewers had been trained previously. Before answering the questionnaire, the subject was informed about the objectives of the study, the voluntary participation, and confidentiality of the data. All subjects who decided to participate in the study signed a free informed consent form.
In this study, the need for long-term medication (yes; no) and the number of the different types of long-term medications required (0; 1; ≥2) were used as dependent variables. A long-term medication was defined as a medication that the subject needed to use continuously for an indeterminate period of time. The following questions specifically elaborated for this survey were used to obtain this information: 1) "Do you need to take medicines on a long-term basis?"; 2) "Which types of medications do you need to take on a long-term basis?". The second question was only applied if the subject answered "yes" to the first question. A list of seven types of long-term medications (analgesics, anti-inflammatory agents, antibiotics, antihypertensive drugs, hypoglycemics, anorexigens, and tranquilizers) was used and, if necessary, other types were identified.
Two independent variables related to leisure-time physical activity were used. Data were collected using the long version of the International Physical Activity Questionnaire (IPAQ), which was adapted for application to the adult population of Ermelino Matarazzo 12, 13 . Leisure-time physical activity was divided into walking, moderate, and vigorous activities. For data collection, the subjects were asked whether they performed at least one type of physical activity during their leisure time, as well as the daily time and weekly frequency of each activity. The minutes of vigorous physical activity were multiplied by two. The sum of times of activities (min/ week) defined the total leisure-time physical activity of each subject. On the basis of these data, two dichotomous variables were created and used as the independent variables: 1) leisure-time physical inactivity (yes; no), and 2) leisure-time physical activity (<150 min/week; ≥150 min/week).
The following variables were included for adjusted analysis: gender; age in years (18 -39; 40 -59; ≥60); education level in years (0 -4; 5 -8; 9 -11; ≥12), and Body Mass Index (BMI) in kg/m 2 (<25.0; 25.0 -29.9; ≥30.0). Double entry of the collected data was performed. For analysis, weighting factors were assigned based on the age group and sample fraction of the census sectors, estimated from the 2000 Census Data of the Brazilian Institute of Geography and Statistics (Instituto Brasileiro de Geografia e Estatística -IBGE). Absolute and relative frequencies and their 95%CI were used for descriptive statistics. For inferential statistics, the chi-square value was first calculated. Next, simple and multiple binary (need for long-term medication) and multinomial (number of different types of long-term medication) logistic regressions were performed and the results were expressed as odds ratios (OR) and 95%CI. For multiple analyses, adjustment variables were entered concomitantly in a single block (all variables presented p<0.001 upon bivariate analysis with the dependent variables). The data were analyzed with the SPSS 15.0 statistical package (SPSS Inc., USA) using the options of the complex samples module. 
RESULTS
A total of 890 subjects, including 505 adults (87.4%) and 385 older adults (12.6%), were interviewed. There was a predominance of women (55.2%), subjects with up to 8 years of schooling (46.2%), and subjects without excess weight (51.4%). With respect to leisure-time physical activity, most subjects were physically inactive (68.7%). Only 16% performed at least 150 min/week of leisure-time physical activity. Approximately one in three subjects reported to require long-term medication (Table 1) . Of these, 34% (95%CI: 26.9%; 41.9%) required two or more different types of long-term medications.
The odds of need for long-term medication among physically inactive subjects was 1.84 times (95%CI: 1.16; 2.90) of those who performed some physical activity in this domain. However, there was no evidence of association after adjustment for gender, age, education level and BMI ( Bivariate analysis of the number of different types of long-term medication also indicated a higher odds of requiring at least one type of medication compared to none among physically inactive subjects (compared to those performing some physical activity) and among those not performing at least 150 min/week of leisure-time physical activity (compared to those who did) (Tables 3 and 4) . However, after adjustment, this association only remained significant considering practice of at least 150 min/week of leisure-time physical activity. Subjects who did not achieve this threshold presented an odds of requiring two or more types of medications 4.69 times (95%CI: 1.90; 11.53) of those who did (Table 4) . 
DISCUSSION
The objective of this study was to evaluate the association between the need for long-term medication and leisure-time physical activity in adults from a low-income region. It was observed that subjects who did not perform at least 150 min/week of leisure-time physical activity presented higher odds of requiring long-term medication and two or more types of medications than none, irrespective of sociodemographic factors and BMI. However, no evidence of association was observed considering leisure-time physical inactivity. To our knowledge, there are only two other Brazilian studies that investigated the association between physical activity and medication use, having this as outcome. However, none of these studies exclusively evaluated leisure-time physical activity 7, 8 . The first, a population-based cross-sectional study, was conducted in Pelotas, Rio Grande do Sul, and included 3,182 adults 7 . Physical activity was evaluated by the short version of IPAQ considering all domains, and the subjects were asked about the number of medicines used in the last 15 days. The authors observed an inverse association between physical activity level and the number of medicines used. In addition, the probability of medication use was 14% higher among subjects who did not perform 150 min/week of physical activity, irrespective of demographic and socioeconomic factors, BMI, and health perception. However, no difference was observed in the strength of the association between physically inactive subjects and those performing less than 150 min/week of physical activity.
Another cross-sectional study was conducted in São Caetano do Sul, São Paulo 8 . In that study, 271 older women participating in physical activity community programs were evaluated. Pedometers were used and the medical records were reviewed to obtain data regarding long-term medication use. The authors also observed an inverse association between the number of steps and the number of prescribed long-term medicines. In addition, the probability of medication use was 47% higher among older women taking fewer than 6,000 steps/day when compared to those taking more than 8,500 steps/day, even after adjustment for demographic, socioeconomic, anthropometric (BMI, waist circumference, and waist-hip ratio) and lifestyle (alcohol consumption, smoking, and sitting time) factors, as well as health problems (diabetes, hypertension, falls, and fractures due to falls in the last year). Again, the probability did not differ between older women in the intermediate category (6,000 to 8,500 steps/day) and those taking fewer than 6,000 steps/day. However, caution is needed in the interpretation of these data, since all interviewed persons had a participation rate in the physical activity community program of at least 75% in the 6 months prior to data collection, a fact that may cause bias in the estimate of the association between physical activity and medication use if the results were extrapolated to population level.
In the present study, subjects who did not perform 150 min/week of leisure-time physical activity presented higher odds of requiring longterm medication and two or more types of medicines than none when compared to those who performed at least this volume of physical activity. On the other hand, no evidence of such association was found when physical inactivity was analyzed. These results agree with those reported in other studies conducted in Brazil 7, 8 , although these studies used different data regarding medication use and considered different physical activity domains. In addition, there were differences in the adjustment variables used. Nevertheless, the evidence so far provided by national studies permits to raise the hypothesis that a certain level of physical activity seems to be necessary to reduce the use of medicines. However, caution is required and further studies that permit to prevent reverse causality bias are needed.
Studies on this topic conducted in other countries are also limited and the results are contradictory. A US cross-sectional study involving 32,683 adult women and 8,112 adult men demonstrated an inverse association between weekly walking distance and medication use for arterial hypertension, type 2 diabetes and hypercholesterolemia, irrespective of age, BMI, smoking, and diet. The same was observed when walking intensity was considered 14 . On the other hand, a Swedish study including 4,200 adult women 15 and a Norwegian study including 21,647 adolescents and adults 16 (both population-based, cross-sectional studies using data collected by self-report), found no evidence of association between leisure-time physical activity and medication use after adjustment for demographic, socioeconomic, lifestyle, and health factors. These divergences in the results may in part be explained by differences in how leisure-time physical activity was estimated (data on walking in the US study and use of a Likert scale in the Scandinavian surveys), in the characteristics of the samples (for example, the Norwegian study involved adolescents older than 12 years), and in cultural aspects that differentiate the relationship that Americans and Scandinavians have with medications use and leisure-time physical activity. To our knowledge, this is the first study focusing on this topic in subjects of low socioeconomic region. It should be noted that, despite the increase in health service coverage and the reduction in social disparities, important health inequalities are still common in Brazil 17 . Although the national public health system is responsible for most of the total medication expenditure, especially for poor people, a population-based study conducted in Florianópolis, Santa Catarina, showed that 3.1% of the richest people allocate more than 15% of their income to the purchase of medicines, whereas this frequency is 9.6% among the poorest 3 . In agreement with this result, a systematic review demonstrated that the financial impact of the purchase of medicines on the household budget is greater among low-income people 2 . With respect to leisure-time physical activity, this scenario is not different. People of lower socioeconomic status generally have less time, fewer support networks, and less diverse and high-quality places for physical activity 9 . Therefore, the investigation of the interaction between medication use, leisure-time physical activity and socioeconomic status permits a broader and integrated discussion of health promotion and reducing inequalities.
This study has some limitations. The cross-sectional design of the study does not permit to establish causal relationships and a possible reverse causality bias cannot be ruled out. In addition, the sample size was calculated considering the primary objective of the original survey, a fact that may influence the estimates of association and their confidence intervals, as well as the number of adjustment variables that can be used. Nevertheless, the results obtained are similar to those reported in other Brazilian studies and provide important data on this topic. The evidence obtained so far indicates the need for longitudinal studies that permit to analyze temporal aspects, as well as studies that has this topic as theirs main research question and that can deal with a larger number of adjustment variables (e.g., physical activity in other domains).
It should be taken into consideration that medication use is not only defined by pathological and pharmacological factors, but also comprises cultural, social and behavioral issues. As a consequence, more active individuals may present behavioral and social patterns that also influence the probability of the need for medicines 7 . In view of the data collection methods used, memory bias regarding medication need and physical activity may have also influences the associations observed. However, currently the analysis of physical activity in its different domains in epidemiological studies is only possible using questionnaires.
On the other hand, on the basis of what was detected in the literature, two original aspects of the study can be emphasized: this was the first study to analyze the relationship between leisure-time physical activity and long-term medication use in the Brazilian population, and to investigate this topic in individuals of low socioeconomic status.
In conclusion, the need for long-term medication use and the need for at least two different types of medications are associated with the lack of performing 150 min/week or more of leisure-time physical activity in adults from a low-income region, irrespective of gender, age, education level, and BMI. In view of the health inequalities seen in Brazil, future studies investigating the association between medication use and physical activity should consider socioeconomic differences. Finally, the present results support evidence on this important topic and suggest the possibility to reduce the use of long-term medications through physical activity, with an important positive impact on public health.
